(1) Japanese Patent Application Laid-Open No. 11-111666 (1999) 
"Substrate Drying Apparatus" 

The following is the translation of "means to solve problem" on the front page: 

In a substrate drying apparatus 3, air is sprayed onto the surface of a substrate W to 
which a processing solution is adhered, whereby the processing solution is sputtered from 
the surface to dry the substrate W. The substrate drying apparatus 3 comprises a transfer 
mechanism IG, and first and second gas injection mechanisms 30 and 40. The transfer 
mechanism 10 carriers the substrate W to which a processing solution is adhered. The first 
gas injection mechanism 30 extends in a direction which crosses a direction in which the 
substrate W is carried, and sprays air onto the surface of the substrate W to which the 
processing solution is adhered. After air is entirely sprayed onto the surface of the 
substrate W by the gas injection mechanism 30, the second gas injection mechanism 40 
sprays air to the rear portion of the substrate W on the upstream side of the direction in 
which the substrate W is carried. 



m)B:i^mwnif (j p) 02) iJ- ^ 4^ |^ ^ (a) cumnmm^ii^m^^ 

#11^11-111666 



(43)^BBB ^fiXll¥(1999)4fl23B 





— 


F I 


HOIL 21/304 


3 6 1 


HOIL 21/304 3 6 1H 






mttm^ *S!f* »«JBcr)ft6 OL 9 K) 


(21>ttl®»# 




(TDWISA 000207551 








(22)mmB 


¥J«9^¥{1997)1O^6 0 
































(74)ft31A #3B± sen (^1=£) 



(54) £4R%j|j|£fi 



(57) 

* 0 , a}jltli<« 1 0 <!: . IS 1 mftRgWlStt 3 0 i . 2 

Lfes^w^rjaiif IS 1 nmmmmkz 0 ; 

m iy. m2 ^mnmmm 4 0 « . n 1 ^mmmm 3 ! 

0 «: J: 7 -c »R w©^ffi±i*jc i r - *se>: * w w 6 nfc / 

^(c. »lgw©*gji:^isi±i)i5fflij©fgg|i{c*ti.rxr-^ / 




IK-m 10 



So 

[0 00 1 ] 

?gB^^^SfflSK^(DFPD (Flat P 
anel Display) fflgffi, :7 ^ h ^j^fflS 

(0 00 2] 



GO #rT3^ 11 1116 6 6 

V t J- r-i'>( y ty)>P:,\^j^sn^h Oip ifB nr (r > 
tS^il^^JjcoffiiS u - ^ ot o r t^7K-T-£c:irn'f ooBff 

^= 

■[ 0 0 0 3] 

[0 004109 (<cm^(om^^\^±im\o:>mm(,cmi^ 
^m^r ^^mm^^^o ^r-t-iy \ 00 tcj:^;^ 
^^{n^ihti^^m^m9 o^ep a <Dij\^ as w 

[0 00 5] C(Dj:^fcC?R?S^0?:«^i>3-t±^/c26tC. 
lpl±i6»Jco^gpcD28[?®<D^*«:J: 0St«tct-4C itc^^ 

40 

[0 00 6] 

50 «. mm«^®:ccj:orSficDaBD±(*ccSf*;?>ip>:* 



[0 0 0 7] c cr(j. mm^^^(^cj: ■jxnm^tin.^ 

[0 00 8] c(Dct5tc, mi^m^mtrc^^^i^ayf^: 
aits?:. -ecDas^^coigj^i^c^e^^r^fbb/ciizfei^^s 

> j:l > y ri X h ^rM^-ooSgcDl^jS^ J: 0 Hi^CC^f ^ 

[0 00 9 ] c cri^. m 1 m(*n±a5P;0s»fecDJ8ji:;^ 

ibT c cfc 0 . -mm^hMw^^nmmowM-n 

[0010] it*JI3Cc<S^S^$gtt^l!&i, ii^^2 

tctaigcD^^^^fei^r, ig2^f*n±mn^>6PX^m$n 



Ci) -I^RfW 11-1116 6 6 

•1 

[0 0 1 1 ] itm%^^c%hwmimwit. it>m\ 

mm':^\^±^^\m>mm-f)^i'^^x^mx$ ntcfiamm^K » 

[0012] Mn^ys5(,c%^mmitm^mt. m^m2 

^ t:t ^ X jKDib ^ ^ 1 '^XTtB^u t(o^'r^ctf)^x 
[0013] m^^B^m^mn^mmmt. m^m2 

[00 14] cc-cfi. m2e:<**g<7)mi*q)c*«c:r-/ 

X;KDi6^?!>^2y^Wi^j:feOi:^j:D. mP>:tmt>'X 
40 [0015] 

mLx&m^titc^mm.2<Di^mc^m^tix^^^ m 
ho ^m-M 2 1 {^mimo'm^m 1 omm^amw^^^ 
50 (omKn2sii)K n^mm2<om2m<ommckmm^^ 



Tcc^^^^^iJfiL]^f en/cgjjfiiosfci^yxjui b^fSx. fa 

X^k^ c i J: 0 wcr)*ljOc W# u 
(^>TgP(<: {.t . ikmU tth CcSfg 6^* 5 n/c^S 

f£^^g3t;t. ^iur. mmmm mm^m) 1 0 
mi^wmmm^ (minm^m sot. mz^ 

[0018] mmmm 1 0 ^t. mm^^T^w^ysmcmm 

CJ^02i®$RP-7 1 1 . 1 2i. IBIbn--^ 1 3- 1 6 

13-1 ecDtp^^aJtC^n-^ 1 3b-l 6 hi)^&m^ 
nrc>^, cn60n-5 1 3 b--! 6 bccj:0, JS?^ 

1 3-1 0^L/:Ccti^ot->^^/MyT^ 

*¥^j:tti?g-cjgi^brjsaain2 bJi^^^^^-^p^-^tajtB-r 

^0 .^^Kin-^ 1 3-1 6(D±;&ic«. EHc^TJ:^ 
S«W?r|gibP-^ 1 3-1 6(c*fbrfWELoo 

mmr^±mita-^ 17-2 o?&^s2<i?^irc^s„ c 

C0±^-lin-^ 17 — 2 OilgtSn-^ 1 3 — 1 6i<D 
[00 19] S^i«(*««lS«3 0tJ. mmvi-'yl 3 

<fc^tcffi^?nTtoO. teill«t«i 0tcj:-Drt!9ii*n 



(-1) -^frTa^i^ I I - I M 6 6 6 

b 

httcDiR 1 mm\ j (m i mf*ttaip ) 3 i a i 

y)mm^(DmMyj\^ t m.tirhii\^icn\yX(i>Lm^^x 
\.^^tf^. nxmmus 1 '<x\'X'&'^'\^i^m^^x\.^h*^m^ 

[0 02 0] i^2mf*pi.%^^»4 oci. mn^^-^i 5 

^Cl^^-^?. '7>r-t''^. 5^C>'X^ ^ K U-il/4 4;^^6/S 

6^x;ux-7^ K^«t {yx)i^m^m 4 3tf)^hm 

0c?n-CC»^c l*f(D^f*P)c^f^t:r>'XJl/4 Hi, Stg 

20 w^^^^-c. ±:^<hT:^cc«i^Lrseg^n^. com 
Wtmyff^i^mu^mzmma (mzmw^ma) 4 1 a 

tsnm^tXXi^^^o m2PSMn4 1 aCOmt. S^SWCD 
Ji^^l^_tSEfflfJ<Dfgg(5 X T ^ P): # f^t^ /c<S^> 

^ 1 «34P3 1 a<Diti^ci5?--< 

^<fcsi^ (S2#BS) o »2«s*n4 1 a&s. m2mm 

□ 4 1 a7&^655^^ai$n^xT'-(Df^^;!?^»«WCDjeill 

j^O'ri^6/cdi). ^2PIMP4 1 a5&>60xr*-<DSfen 
<D:/7l^<hllli©9*P3 1 a:«^:»e>t?:)xT-(7)?]6n<7:):e'l6j<f: 

^^-xccj:orxT-*s«i&$n^„ 
[002 1 ] yx)ixmmfi4 2 ±TcDMm<*e>c^ 
m-fyx}i4 \<D—^ti^^ti^tim'&^in^2-:>(omn 

SP42a<b. f^Mi-r^X^-f KU-JU4 4±^X^-Y K 
■r^X^>f KSP4 2 ci. iaS@SSP4 2aRy^X^>f K 
40 g|54 2 c<7)|^^:5:#S^ii*Sg|54 2 b iJ&^^JK^^nrt^ 
-/XjUX^'-Y K|gltg4 3{i. yXjUXm^^42^ 

'^xmt^^miyxj[^4 nm^o:>mmy7\^±jm\ 
(oim(^crQ^x^m^'\t^mmx^$>^o co^xjux^ 

-<FtS«4 3(J. X-^-f KU-;U4 4<b. •t-^RO''^ 
4 4(i. ^X;lx^J$gm4 2 0X^>f K^R4 2 c^X5 

^T^u-Ji/r*or. pi|lg;&s0 2Rc>'ia3{c^T<i:^ 
50 (ciai2f:tt:>' occs^^nrc^-s. -t-^rRO^^ 



- ^ Sffl u r 4> J: t . L . vii jgj) - ;u :^ ^ m 

[0022] >d:4b\ ^X;U3:H!fSPW4 20^^^^ Kgp4 
K3I54 2 c <t-:^5^ Ku^jb4 4 iOX^^ K 

[ 0 0 2 3 ] ;x^c. m^mM^K3omi'fRv^mwj:m 
^ 1 m(*pgt^^«3 0 cc J: 0 ^;!>^p;c^ ttc:r6nr 

a? CD X r - # ^1 e» n ri i ^ 3i 0 Ji r ^ 
[0 024] mmKommii^ifiMmco'^mm i so^ 

02CC^-rJ:'5tcMmi*P^^f^Ct^X;l'4 ire^^T'tSi^^ 
Wa(*?JC#«C^>'XJU4 KOmzm^UA 1 a7&^6S® 

m(^n^\^xi.>fcmmti^9^^mt^in^. 

[0 02 5 ] CCX\t. m2m^UA 1 Ri)^h(0:JLr- 

r^fKcctJ. m 1 mftPM*tSf83 0 ccj:sxr-e^^f^c:r 

[0 02 6] ^/c. ^2pawn4 I Hf)^f^iix^tiii^ri^ 
j^r-<o\9i^t)mm^<ommyf{^±im\frcm^^xi.*^fc 



(5) 4#r^^ 11-1116 6 6 

vS 

ti.>:>, ctic-: «SW(3:)tii^:^i&i±?)ic(Ri|Of$3ii^-^ 
cOfifeSO filifRilSffl'l ( m 2 OTfflJ ) ^ r^f^ii L .f'?^:> S cb . 

x7'-m^i@^-rcDr«>i<. isimftPSMiitsa occ 
tern 2 mtmmmm ^oi^^k^xv^^Md^x-rcttLx 

1 il^felcD^X;U^|^2mf*«M^tt4 OCC^t^i^c 

20 b^-rv^ cncc>ttL. ccx{t. mmi<om.m'fs\^±. 
coo2 9]rj::b\ m2i^^^rm2%mmm,mA0(D 

f-^t?OCc. HI 0C<:^rm2^tt«S*titSl 4 0^^1 

1 ^Cns-tm 2 ^*«S^^1t 2 4 0 CD J: ^ CCiti^O^^qJc 

3^^±;t>^So H 1 0 ^9htm 2 att«Sl«it8 1 4 0 y 
X;U3^SPW1 4 2:6>6SSWCDfl9ig:&[6ltC|^/>:^^T£ 
30 :^^C^r\^ti^m^^{A\'J yX)Vl 4 1 aRO'l 4 1 b 

i)^uhm^xhi>. c(om2^wmmmm 1 4 o^rm 

i^^tiU. %.m<^m^yX}V \ 4 1 aRO^l 4 1 b^TC 

jaild'^ KD|^±*ia6Ci;^)5rt€>„ ^<*l!>C*m^ 
X;H 4 1 aRC;^ 1 4 1 b(D<*: ^6d>^xr-Jg:?>:^m 

mc^iyXW,i;i^^^mi yX)V\ 4 1 aRO'l 4 1 b^ 

40 6o 

[0 03 0] 0 1 locif^T^2^^*lfil^tat82 4o^i. 

-^X;U3t}*g|*t 2 4 2 2 S^cD^fl^q^c* ftt:r y XjU 2 

4 1 aSCA'2 4 1 b :;5^^|ftCJiC>'StS;S-Cab So CODig 

2mf*«*t^82 4o?:ffli^n«. %.m<.^myx}v 

2 4 I aSO'2 4 I bSr K 3-li-S/i:t:r-C. J: 

«:jio's^2pa*fp4 I a?:w-rs02m(*pa3t^m4 

50 9WSt»4 0(Dftt>«3CC@4'-S6CC7n-ri52af*»©84ffi 



9 

L//j:C»-t-^. ^^^m, ^O^X^-f 4?:)^6 

[0 03 2 ] yX)V6 I kt. ^nTi^^ti&^ii: 

yj(fC^v^6mksUB \ rt. x^-< ku-jl-g 4±^x 

Ma56 1 f *j*g|56 1 aSO'X^-r Kg|56 1 &^*S 

3M6 1 d5&5»J^S$nrc^^ (06#ffB) „ m3B6 1 
1 btCUtL6 1 eifC{^f)^^'C^a^3:^(Omm^<^y'7 

if)mm^tix^K>. m2me i ccctme i e^cf^Ttr^ 
1 , 7 2 (JEi 6 (^c^^ ^ ^ &cs«wojaiii:;^r^±ijSMo 

^g|5^C[fi3:^^->-CXT-^^Pll^T^o fSlf/>V:/7 1. 7 
[0 0 3 3 ] ^X;U^^>f FtS^^e 3&i. yX)l6\^ 

;b6 ICDX^^ KgP6 1 g^X^ Y KU-;U6 4C7:)S^ 

x$>^. 

S*^S4-'gI6tC^-rJ:^CCyX;l'6 icDl^lffie 1 b 

t^m^mm 6 0 CD ^ X;U 6 1 . WCD«5i^:^f^±?jrL 
ffliJOfliSO-ffliJJSWj (S5<0±{|ij) O05tC^-rtiS/j> 



(0) ^t^PTrW 11-1116 6 6 

10 

0}t 5 o C CD i # . y X.fl- D I cD«e.g't ^ ^' Y V 7 1 . 7 2 

m 1 af*pfitt{x%m3 occir^xr- oD^^fTtitr^iKU 
^t:rricS«W6Dffiili::^i"j±?/cfPiJcDf^3Scc.«^^ 

ftecDS|J^^ftecDaKWtcFIW«-r >E» c <b;^$}I?;t6n^ 
ttc. xr-CDOA^ftt:fCcmrxT-<D®?l*>tf-^r 

[0 03 5] ^2^f*PiS^t^m6 OCD^XjUS 1 ;^^StS 
W<7)fg3t:^r6l±?|fefflJ(7>?^iSCDfi!2fflM(fflJ (0 5<DTi!IJ) ^ 
r^tiiU*?^^i. ffiit«i1f 1 0tcJ;»3SSWcDm;??^ 
^^$n€>ii^>«:. yX;U6 1 T^J^TuCDttietCK^tl 

So 

20 Cm3^tem]^l. l^2llSfeff$STii. SSWCDie 
iH^l^fiCiEsSf S75f|^tC5ia^'e-X^>f KU'--;U4 4, 6 
4^WTS^2m<*Bfi*HS^4 0. BO^SfflUrc^S 

6 0 (D{xt> K^(^m7 (tC9jkrm 2 Mimmmm s 0 ^mm 
[0 03 6] fj:^. am(om,m(rc^i.>xm 1 mmmm^ 

wsmmiot. ^iM»«9t«t»3 0i. m2m^m 

30 mmm 0 ti)^h^^^nx\.^h. mmmm \ o^t. m 

l&C/ll2Jlfeu-^l 1. 1 2i. 3. 
14, 16. 9 1 <i::0^6«^3n-Cl*S. ®«IP-^ 1 
3, 14. 1 6tS. 7KWj:t^.l^-CSfiWCDte3Jl^r^ia: 

3E'r^>75rr6jcc5so'r*jo. 't(ommm^^iri^xn^ 
f*:7u-A5 0tcs:Jt5nriiS„ Igttp-^Q n*. 
-en-enw^i^-^ u--a5 occ)tJ^^cDt^?j-e3^f#$n 

rc^^ (0 7#BS) „ 1 3. 14. 16. 9 

ri^So IBlfjn-^ 1 3, 14. 16. 9i<D±:;^cc 
40 ^ti^fiAi^^in-^mm^inXi.^^^ 

[003 7] ^zmtmmmms o^^. mmxi-^y i a 

8 4:0>e>JSS>'XJUX^^^ KmtM8 3i:^>6t»^^tir 
C^S. yX;U8 1«. 08CC^K^J:9CC. *:j*g|56 1 a 

^nri^S^ :*:<*5P6 1 aCC{i. 1^1 ra6 1 b. 1^2 ffi 
6 1 &a'll3S6 i di)mn^StiX(.>i>^ Ig3ffi6 

50 StMfflc?:«ta3!^-x7 4Cctg*scrrc^s. ^1E6 



11. 

n 6 o:>mm ^ > -r ? i . 7 2 i-i x r ffij^^ogj Ji^ 
7 3;5»6xT-*5«*&;?n^. mi Rams (,c 

^-rJr-vCC. :^xftgP6 1 atJ. &m^^<^y'7 1.7 2 
[0 0 3 8 ] ^X^l/^'^-f K^«8 3», ^X;l/8 1* 

-)\^SA{-X. yX)[^8 ICDX^^ FS[5^x^ -1^ Ku-;l/ 
8 4 (DS^:^r^ ircrs r Stt oJfte^^c J: ^ ^ u - 

ccd;^^-/ Kb-;U8 4CDJl^:^i^c^. SSw<z)te 

agJilSIftn-^ 1 4CDTgPi5^Cc:@^$n. Kb 
-;U8 4CDffeig(i|gi!ia-7 i ecoTSPifii^tcgl^^n 
^-^S:0'7>f i'^oo|gib3^ti>'X;U8 l^SSft? 

[0 03 9] fteo^isccoi^r^i. I? 1 mmm$>i>i> 

(Dmmyj^±wtm<D^iku^m i Ram s cc^tj: ^ ^ 
XJU8 1 cruise 1 bso'ii2ffi6 1 ci^ti^-r^fi 

K«tS 8 3 J: 6 ^ X>H/C[>jgi&igS>&i|5lB${Cf 0@9 ? n 

1 (Dl®S^^^• I. 7 2 j:r*e>SSWcDtSiil:^|S)±?i6»J 
30 CCi^xr - OP>C# ft t:f -C«BX «9 mi TCCS^WO 

[0 04 0] Il2^f*«i4««8 0<DyX;U8 1 ;!)^S« 



(7) nmw- 1 I - I I 1 6 6 B 

.12 

/c y X;U 8 1 y X .X y 4 K ^tg 8 3 vC J: 'JcOiiim. 

10 [0 04 1] rj:h. ^3^^gmBCc*5C^r. ^X^us i 

mf*PJc#W:f^X;H 4 1 aSO^l 4 1b. ^-SC^iS 
It^^m-} y7:)V2 4 I a5:0'2 4 1 b^rfflC^r^J: 

0 cc J: o r ssw^StgwcDffiai:^r^tcfaj:^>> o r 

CO 04 2 ] 

mmm. ^<Dm^o:>f^mcmm^mitb?cm2mM^ 
30 t^^m^Ra^i^^(ommmo 

[0 3] 0 2OIII -III 

[114] m2||ifem^OSfit^jSIS|gCDfIiJffiSo 

[0 5] |g2S|]!r6?^jSoSteK«ft^ig<D¥ffiia„ 

[ a 6 ] m 2 sissffjisco x:}vmmmo 
im7] msmmmcomm^i^mmow-mm. 

[09] u^(Dmu^m(oiKmm. 

[0 1 0 ] n 1 mmmmcoimmzmmmwmom^ 

40 Mo 

mil] mimmmm(o^^i^m(Dm2mwmm^m 

3 m^^i^mm 

1 0 jsai^ts mm^m) 

3 0 mi m(*ffis+i^tg (IS 1 mM^m) 

3 1a 1 PgaiD im 1 mttdJD) 

40, 60, 8 0, i40. 240 ®2Sf*PaW^ 

50 41. 141a, 141b. 241a. 241b M 



(8) wr^w- 1 I • I I I B 6 6 

mKBiil.iyXJl' * 6 1.8 1 yXJl'(S'.mX^miyy-ii ) 

43. 6 3. 8 3 yXjV7.'7 < \mM { yXjV^m 61 e 7L (af*«i?in> 

*fe'> * 7 1. 7 2 (maa^ttau) 



im 



[0 3: 




lb 



□ 0 D G 

vvA A A A 



0 a 0 D 



lb 




44 42 

[BIS] 
50 60 



-50 



W 

\ 




14] 



2b 



W w \ 



16-^ 



16- 



61 



J9 



63 



63 



-15 





6I9 64 




ll*-ra 



[09] 



100 



